Functional Maturation and In Vitro Differentiation of Neonatal Porcine Islet Grafts.
There is a strong rationale to pursue the use of neonatal porcine islets (NPIs) as an unlimited source of islets for clinical xenotransplantation. Because NPIs are composed of immature insulin producing beta (ß) cells and ductal precursor cells, they provide an ideal model to examine culture conditions to enhance ß cell proliferation and/or ß cell neoformation from ductal cells. In an attempt to optimize the potential of NPIs as a source of ß cell grafts, we used an in vitro differentiation protocol and measured its effect on the functional maturation and differentiation of NPIs. Pancreata from 1- to 3-day-old neonatal pigs were digested and cultured in standard Ham's F10 media for 5 days. Each independent preparation was then further cultured in Dulbecco's modified Eagle medium nutrient mixture-F12 differentiation media containing growth factors added in a stepwise fashion, or cultured in control Ham's F10 media. After 20 days in culture, islets were assessed for insulin secretory capacity, cellular composition, gene expression, and metabolic activity after transplantation in immunodeficient mice with diabetes. Compared with control islets, differentiated islets exhibited a significantly higher proportion of endocrine cells, proliferating cell nuclear antigen double positive ß cells, and an enhanced glucose-stimulated insulin secretory activity. Mice transplanted with differentiated islets had significantly lower blood glucose values at weeks 18 and 20 compared with nondifferentiated controls and were shown to be more glucose tolerant. Culturing NPIs in a 20-day stepwise differentiation media increases the proportion of endocrine cells and augments both in vitro and in vivo function of the islets.